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~—— 300

Start

Determine what action to take and/or which virtual

thumbnails to display (e.g., User opens a window
| with four different thumbnails representing four
different hosts for virtual machines; See FIG. 4)

302

—
Determine number of zones for each virtual \/—‘ 304
l thumbnail (e.g., Four zones fixed by system and/or

four zones as specified by the user; See FIGS. 4-6)

l Determine what variable to represent in each zone
(e.g., The top- left quadrant of a four zone virtual
thumbnail may aiways represent the current 306
Yy always represerit e curierit
operating system of a virtual machine and/or the top-
right quadrant of the thumbnail may be user specified
| to represent the current run state of the virtual

| machine; See FIG. 5)

| Determine the current state of each variable (e.g., 308

Determine the operating system and run state of
each virtual machine; See FIG. 5)

Render each virtual thumbnail (e.g., Show a
Windows or a Linux icon in each operating system

zone and a running, paused, or stopped icon in each
' run state zone; See FIG. 5)

310

312

Detect event (e.g., user single clicks, double clicks,
or right clicks a particular zone of a virtual thumbnail)

FIG. 3
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1

METHOD AND APPARATUS FOR
INTERFACING WITH A COMPUTER USER
VIA VIRTUAL THUMBNAILS

TECHNICAL FIELD

The present application relates 1n general to user interfaces
and more specifically to methods and apparatus of interfacing
with a computer user via virtual thumbnails.

BACKGROUND

Computers are capable of retrieving and displaying such
large quantities of information (often 1n the form of text based
tables), that people often find 1t difficult to quickly digest the
portion of the available information that they are interested in.
Icons help to reduce the reliance on text, but 1cons typically
fail to convey multiple pieces of information. In addition,
most icons are only used to perform one thing (e.g., launch an
application), and the information conveyed by most icons 1s
not user definable.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 1s a high level block diagram of a communications
system.

FIG. 2 1s a more detailed block diagram showing one
example of a computing device.

FIG. 3 1s a flowchart of an example process to interface a
user with a computer.

FIG. 4 1s an example screenshot showing a plurality of
virtual thumbnails representing a plurality of hosts.

FIG. 5 1s an example screenshot showing a plurality of
virtual thumbnails representing a plurality of wvirtual
machines.

FIG. 6 1s an example screenshot showing a plurality of
virtual thumbnails representing a plurality of operating sys-
tem services.

FIG. 7 1s an example of two different multi-faceted virtual
thumbnails.

FIG. 8 1s an example of a circular virtual thumbnail.

FI1G. 9 15 a sequence of block diagrams showing an expan-
sion ol a virtual thumbnail from a single-zone shape to a
four-zone shape and then to a nine-zone shape.

FI1G. 10 1s a sequence o block diagrams showing an expan-
sion ol a virtual thumbnail from a single-zone shape to a
nine-zone shape and the resulting movement of the surround-
ing virtual thumbnails.

DETAILED DESCRIPTION OF EXAMPL.
EMBODIMENTS

(L]

The present system 1s most readily realized 1n a network
communications system. A high level block diagram of an
exemplary network communications system 100 1s 1llustrated
in FIG. 1. The illustrated system 100 includes one or more
client devices 102, one or more hosts 104, and one or more
virtual thumbnail servers 124. The clients 102, hosts 104, and
virtual thumbnail servers 124 may communicate with each
other via a connection to one or more communications chan-
nels 106 such as the Internet or some other data network,
including, but not limited to, any suitable wide area network
or local area network. It will be appreciated that any of the
devices described herein may be directly connected to each
other instead of over a network.

One host 104 and/or virtual thumbnail server 124 may
interact with a large number of client devices 102 devices.
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Accordingly, each host 104 and/or virtual thumbnail server
124 1s typically a high end computer with a large storage
capacity, one or more fast microprocessors, and one or more
high speed network connections. Conversely, relative to a
typical host 104 and/or virtual thumbnail server 124, each
client device 102 typically includes less storage capacity, a
single microprocessor, and a single network connection.

Each host 104 and/or virtual thumbnail server 124 1s a
physical machine that stores a plurality of files, programs,
and/or web pages 1 one or more memories for use by the
client devices 102. For example, a physical machine 104 may
host a plurality of virtual machines 108. A virtual machine
108 appears to be a complete physical machine to end users.
However, multiple virtual machines 108 typically execute on
a single physical machine 104. Each virtual machine 108 may
be configured differently with its own operating system,
applications, memory, virtual hardware, etc.

As described in more detail below, a client device 102 may
display one or more virtual thumbnails 110 on a display 112.
Preferably, data indicative of these virtual thumbnails 110
comes from the virtual thumbnail server 124. In this example,
two virtual thumbnails 110 are displayed to represent two
virtual machines 108 that are being managed by a user 114.
Although systems management examples are used herein,
any suitable type of variable may be represented by a virtual
thumbnail 110, such as personnel directory variables, retail
variables, etc. Fach virtual thumbnail 110 1n FIG. 1 includes
four zones. Of course, any number of zones may be included
in a virtual thumbnail 110. In this example, the top-left zone
116 indicates the operating system associated with the corre-
sponding virtual machine 108 (e.g., a flying window icon for
Microsolt Windows, a seated penguin for Linux, etc.). The
top-right zone 118 indicates the current run state of the cor-
responding virtual machine 108 (e.g., a solid block ifor
stopped, two vertical lines for paused, or a right facing tr1-
angle for running). The bottom-right zone 120 indicates
whether the corresponding virtual machine 108 passed one or
more policy tests (e.g., acheck mark for passed or an X fornot
passed). The bottom-leit zone 122 indicates the container
type of the corresponding virtual machine 108 (e.g., an 1con
for VMware, Xen, Microsofit, etc.).

A more detailed block diagram of the electrical systems of
a computing device (e.g., a client device 102, host 104, and/or
virtual thumbnail server 124) 1s illustrated 1n FIG. 2. In this
example, the computing device 102, 104, 124 includes a main
unmit 202 which preferably includes one or more processors
204 electrically coupled by an address/data bus 206 to one or
more memory devices 208, other computer circuitry 210, and

one or more iterface circuits 212. The processor 204 may be
any suitable processor, such as a microprocessor from the
INTEL PENTIUM® family of microprocessors. The
memory 208 preferably includes volatile memory and non-
volatile memory. Preferably, the memory 208 stores a soft-
ware program that interacts with the other devices in the
system 100 as described below. This program may be
executed by the processor 204 in any suitable manner. The
memory 208 may also store digital data indicative of docu-
ments, files, programs, web pages, etc. retrieved from a com-
puting device 102, 104, 124 and/or loaded via an input device
214.

The mterface circuit 212 may be implemented using any
suitable intertace standard, such as an Ethernet interface and/
or a Universal Serial Bus (USB) interface. One or more 1mput
devices 214 may be connected to the interface circuit 212 for
entering data and commands into the main unit 202. For
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example, the input device 214 may be a keyboard, mouse,
touch screen, track pad, track ball, 1sopoint, and/or a voice
recognition system.

One or more displays 112, printers, speakers, and/or other
output devices 216 may also be connected to the main unit
202 via the mterface circuit 212. The display 112 may be a
cathode ray tube (CRTs), liquid crystal displays (LCDs), or
any other type of display. The display 112 generates visual
displays of data generated during operation of the computing
device 102, 104, 124. For example, the display 112 may be
used to display web pages recerved from a computing device
102, 104, 124. The visual displays may include prompts for
human 1nput, run time statistics, calculated values, data, etc.
In one example described 1n more detail below, the display
112 may show a plurality of virtual thumbnails 110 indicative
of a plurality of virtual machines 108.

One or more storage devices 218 may also be connected to
the main unit 202 via the interface circuit 212. For example,
a hard drnive, CD drnive, DVD drive, and/or other storage
devices may be connected to the main umt 202. The storage
devices 218 may store any type of data used by the computing
device 102, 104, 124.

The computing device 102, 104, 124 may also exchange
data with other network devices 220 via a connection to the
network 106. The network connection may be any type of
network connection, such as an Ethernet connection, digital
subscriber line (DSL), telephone line, coaxial cable, efc.
Access to a computing device 102, 104, 124 can be controlled
by appropriate security software or security measures. An
individual users’ access can be defined by the computing
device 102, 104, 124 and limited to certain data and/or
actions. Accordingly, users of the system 100 may be required
to register with one or more computing devices 102,104, 124.

Client devices 102 may connect to the host 104 and/or
virtual thumbnail server 124 (directly or indirectly) to retrieve
data and 1nitiate actions For example, a user 114 at a client
device 102 may see that a virtual machine 108 1s stopped by
viewing the upper-right zone 118 of a virtual thumbnail 110
representing that virtual machine 108, and then the user 114
may click on the upper-right zone 118 of the virtual thumbnail
110 to start the corresponding virtual machine 108.

A flowchart of an example process 300 for interfacing with
a computer user via virtual thumbnails 1s 1llustrated 1n FIG. 3.
Preferably, the process 300 1s embodied 1n one or more sofit-
ware programs which 1s stored in one or more memories and
executed by one or more processors. Although the process
300 1s described with reference to the flowchart 1llustrated 1n
FIG. 3, it will be appreciated that many other methods of
performing the acts associated with process 300 may be used.
For example, the order of many of the steps may be changed.,
and many of the steps described are optional.

Generally, the system 100 determines the number of zones
for each virtual thumbnail 110, the varniable to represent 1n
each zone, and the current state of each of those variables. The
system 100 then renders each of the virtual thumbnails 110
accordingly. For example, 11 the top-leit zone 116 of a virtual
thumbnail 110 1s to indicate the current operating system
associated with a virtual machine 108, and the current oper-
ating system for that virtual machine 108 1s Microsoit Win-
dows, then the system 100 displays a flying window icon 1n
the top-left zone 116 of that virtual thumbnail 110. Once the
virtual thumbnails 110 are displayed, the system looks for
events associated with the virtual thumbnails 110 (e.g., a click
in one of the zones) and executes nstructions in response to
detecting those events (e.g., show virtual thumbnails 110
indicative of the operating system’s services 1i the operating
system zone of a virtual thumbnails 110 1s clicked).

10

15

20

25

30

35

40

45

50

55

60

65

4

The process 300 begins when a computing device 102, 104,
124 determines what action to take and/or which virtual
thumbnails 110 to display (block 302). For example, a user
114 may open a user interface window with a plurality of
virtual thumbnails 110. An example of a user interface win-
dow 400 with a plurality of virtual thumbnails 110 1s 1llus-
trated 1n FI1G. 4. In this example, the window 400 include four
virtual thumbnails 110. Each virtual thumbnail 110 may rep-
resent a different physical machine 104. Each of these physi-
cal machines 104 may be a host for a plurality of different
virtual machines 108. In this example, each virtual thumb-
nails 110 includes five zones. The top-left zone 402 repre-
sents the number of virtual machines 108 registered and/or
running on the associated host 104 (e.g., 6, 7, 8, etc.). The
top-right zone 404 represents the power-state of the associ-
ated host 104 (e.g., a solid block for on or an open circle for
oil). The bottom-right zone 406 represents the owner and/or
department of the associated host 104 (e.g., John Doe, Com-
pany XYZ, etc.). The bottom-left zone 408 represents the
virtualization type of the associated host 104 (e.g., an 1con for
VMware, ESX, VMware server, Xen, Microsoft Virtual
Server, etc.). The center zone 410 represents the virtual
machine management software used on the associated host
104 (e.g., an 1con for Managel(), Company XY Z, etc.).

In addition, each virtual thumbnail 110 may i1nclude an
associated checkbox 412. Preferably, the checkboxes 412 are
used to select multiple thumbnails 110 for a batch processing
action. Any suitable action may be used. Example actions
include start, stop, pause, resynchronize, snapshot, rescan,
suspend, power down, etc. For example, 11 the user 114 wants
to start several hosts 104 and/or virtual machines 108, the user
114 may check each associated check box 412 and then select
a start action. The start action may be any suitable start action.
For example, the user 114 may select a start button or a start
choice from a dropdown menu. Alternatively, the user 114
may 1mtiate the action on one of the selected virtual thumb-
nails 110. For example, to start a stopped host 104 associated
with a virtual thumbnail 110 (and all of the other selected
virtual thumbnails 110), the user 114 may click or double
click on the run-state zone of the virtual thumbnail 110 (e.g.,
toggling the 1con 1n that zone from a solid block for stopped
to a nght facing triangle for running). As a shortcut, the user
may click a select check all checkbox 414 to put all of the
checkboxes 1n an associated window 1n the check state. For
example, 11 the user 114 wants to start all hosts 104 and/or
virtual machines 108 shown in a window, the user 114 may
check the check all checkbox 414 and then select a start
action.

Returning to FIG. 3, the next step 1n the example process
300 1s to determine the number of zones for each virtual
thumbnail 110 (block 304). For example, a particular virtual
thumbnail 110 may have four zones (e.g., quadrants of a
square). The number of zones for each virtual thumbnail 110
may be fixed by the system 100. For example, all virtual
thumbnails 110 may have four zones, and/or some virtual
thumbnails 110 may have nine zones. The number of zones
for each virtual thumbnail 110 may also be dynamically
determined by the system 100. For example, i1f the user 114
enables certain features and/or certain system variables have
certain values, then the system 100 may decide to increase or
decrease the number of zones for a particular virtual thumb-
nail 110. In addition, the number of zones for each virtual
thumbnail 110 may be specified by the user 114. For example,
the user 114 may be allowed to design one or more virtual
thumbnails 110 by selecting a subset of variables from a
plurality of variables for display on a virtual thumbnail 110.
Any suitable selection mechamism may be used. For example,
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the user 114 may be allowed to drag and drop variable 1den-
tifiers from a list of variable 1dentifiers to a virtual thumbnail
110 or a virtual thumbnail template to include the associated
variables 1n the virtual thumbnail 110. The system 100 may
respond by automatically adjusting the number of zones asso-
ciated with the virtual thumbnail 110 to accommodate the
number of variable selected by the user 114.

Separate or combined with determining the number of
zones for each virtual thumbnail 110, the variables repre-
sented by each zone are preferably determined (block 306). In
the example above, the user actions (e.g., drag and drop, list
selection, etc.) select both the number of zones and the vari-
able represented by each zone. Alternatively, or 1 addition,
certain zones may be fixed and/or dynamically determined by
the system 100. For example, as shown 1n FIG. 5, the top-left
zone 116 may indicate the operating system associated with
the corresponding virtual machine 108, the top-right zone 118
may indicate the current run state of the corresponding virtual
machine 108, the bottom-right zone 120 may indicate
whether the corresponding virtual machine 108 passed one or
more policy tests, and the bottom-left zone 122 may indicate
the container type of the corresponding virtual machine 108.

Once the system 100 determines the number of zones for
cach virtual thumbnail 110 (block 304) and the vaniable to
represent 1 each zone (block 306), the system 100 deter-
mines the current state of each of those variables (block 308).
For example, the system 100 may need to determine the
current operating system and run state of each virtual
machine 108. Preferably, each of these items (the number of
zones, the vaniable to represent in each zone, and the current
state ol each of those variables 1s stored in memory 208 and/or
218.

The end product of the above-described determining steps
1s a rendering of each of the virtual thumbnails 110 (block
310). For example, 11 the top-leit zone 116 of a virtual thumb-
nail 110 1s to indicate the current operating system associated
with a virtual machine 108, and the current operating system
for that virtual machine 108 1s Microsoft Windows, then the
system 100 displays a flying window 1con 1n the top-leit zone
116 of that virtual thumbnail 110.

Once the virtual thumbnails 110 are displayed, the system
looks for events associated with the virtual thumbnails 110
(block 312). For example, the user 114 may single click,
double click, and/or right click a particular zone of a virtual
thumbnail 110. Once an event 1s detected, the process 300
preferably repeats (block 302). For example, the user 114
may progress from a first window of virtual thumbnails 110
representing a plurality of hosts 104 (see FI1G. 4) to a second
window of virtual thumbnails 110 representing a plurality
virtual machines 108 registered with one of those hosts 104
(see FIG. 5) by clicking on the top-left zone 402 of the virtual
thumbnail 110 for that host 104, where the top-left zone 402
of that virtual thumbnail 110 represents the number of virtual
machines 108 registered and/or running on the associated
host 104. Similarly, the user 114 may progress from the
second window of virtual thumbnails 110 representing the
plurality of virtual machines 108 (see FIG. 5) to a third
window of virtual thumbnails 110 representing a plurality of
operating system services or daemons running on one of
those virtual machines 108 (see FIG. 6) by clicking on the
top-left zone 116 of the virtual thumbnail 110 for that virtual
machine 108, where the top-left zone 116 of that virtual
thumbnail 110 represents the current operating system, for
that virtual machine 108.

In the example screenshot of FIG. 6, the user 114 may
navigate back up a level to the plurality of virtual machines
108 associated with that host 104 by clicking a navigation
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hyperlink 602. In this example, the top-right zone 606 1ndi-
cates the current run state of the corresponding operating
system service (e.g., a solid block for stopped, two vertical
lines for paused, or a right facing triangle for running). The
bottom-leit zone 608 and the bottom-right zone 610 are
unused and may be configured by the system 100 and/or the
user 114 (.g., drag and drop).

Although each ofthe virtual thumbnails 110 described thus
far herein includes a single facet, any suitable number of
facets may be used. Examples of multi-faceted thumbnails
700 are illustrated 1n FIG. 7. More specifically, a cube-shaped
thumbnail 702 and a tabbed thumbnail 704 are shown. The
example cube-shaped thumbnail 702 includes three facets (or
optionally six facets), and the example tabbed thumbnail 704
includes two facets (of course any suitable number of tabs
may be included). Each multi-faceted thumbnail 700 preter-
ably includes primary zones 706 and secondary zones 708.
Preferably, primary zones 706 are rendered in the plane of the
display 112 and substantially the entire zone 1s visible. In
contrast, secondary zones 708 may be out of the plane of the
display 112 and/or partially obscured.

In addition to square and cube shapes, any suitable shape
may be used for a virtual thumbnail. For example, a circular
or spherical shaped virtual thumbnail may be used. An
example of a circular virtual thumbnail 800 1s illustrated 1n
FIG. 8. In this example, the circular virtual thumbnail 800
includes three pie-shaped zones 802. Any number of zones
and any shape of zones may be used. For example, a virtual
thumbnail 110 may have five different irregularly shaped
ZONes.

Returning to FIG. 7, when a user 114 clicks on a primary
zone 706, an action associated with that zone may be taken by
one of the computing devices 102, 104, 124. For example,
when the user clicks a zone indicative of the run-state asso-
ciated with a virtual machine 108, the run-sate of that virtual
machine 108 may be changed (e.g., from paused to started).

In some embodiments, when a user 114 clicks on a sec-
ondary zone 708, an action associated with that zone may also
be taken by one of the computing devices 102, 104, 124. In
other embodiments, when a user 114 clicks on a secondary
zone 708, an ammmation changes the multi-faceted thumbnail
700 1nto a position where the selected secondary zone 708
becomes a primary zone 706. For example, when a user 114
selects a secondary zone 708 on the cube-shaped thumbnail
702, the cube-shaped thumbnail 702 may rotate from a posi-
tion where the selected secondary zone 708 1s on a side of the
cube-shaped thumbnail 702 (1.e., out of the plane of the dis-
play 112) to a position where the selected secondary zone 708
1s on the face of the cube-shaped thumbnail 702 (i.e., in the
plane of the display 112). Similarly, when a user 114 selects
a secondary zone 708 on the tabbed thumbnail 704, the tabbed
thumbnail 704 may shuitle from a position where the selected
secondary zone 708 1s behind the primary zone 706 (1.e.,
obscured) to a position where the selected secondary zone
708 1s 1 front of the former primary zone 706 (i1.e., not
obscured).

In addition, a multi-faceted thumbnail 700 may include a
facet handle 710. Preferably, when the user 114 selects the
facet handle 710 (e.g., clicks on the facet handle 710 with a
mouse cursor), an animation changes the multi-faceted
thumbnail 700 1nto a position where the secondary facet
associated with the selected facet handle 710 becomes a pri-
mary facet.

The size and corresponding number of zones for each
virtual thumbnail may change dynamically to show more or
tewer variables. A sequence of block diagrams showing an
expansion of a virtual thumbnail 110 from a single-zone
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shape 902 to a four-zone shape 904 and then to a mine-zone
shape 906 1s 1llustrated 1n FI1G. 9. The user 114 may choose to
change the size and/or number of zones for a virtual thumb-
nail 110 using any suitable method. For example, the user 114
may select the number of zones to be displayed from a drop
down menu 908. In such an instance, all of the virtual thumb-
nails 110 1n an associated window are preferably changed to
the selected size.

Alternatively, the user 114 may expand or contract a virtual
thumbnail 110 by dragging a corner and/or other border por-
tion of the virtual thumbnail 110 (as indicated by the arrows
in FIG. 9). When a virtual thumbnail 110 1s expanded, sur-
rounding virtual thumbnails 110 may be automatically
moved to accommodate the expanding virtual thumbnail 110.
A sequence of block diagrams showing an expansion of a
virtual thumbnail 110 from a single-zone shape 1002 to a
nine-zone shape 1004 and the resulting movement of the
surrounding virtual thumbnails 1006 1s 1llustrated 1n FIG. 10.

In summary, persons of ordinary skill in the art will readily
appreciate that methods and apparatus of interfacing a user
with a computer have been provided. The foregoing descrip-
tion has been presented for the purposes of 1llustration and
description. It 1s not intended to be exhaustive or to limait the
invention to the exemplary embodiments disclosed. Many
modifications and variations are possible in light of the above
teachings. It 1s intended that the scope of the invention be
limited not by this detailed description of examples, but rather
by the claims appended hereto.

The mvention claimed 1s:

1. A method of interfacing with a computer user to display
computer systems management information, the method
comprising;

determining a {irst association between a {irst systems

management variable and a first zone of a first multi-
zone shape;

determining a second association between a second sys-

tems management variable and a second zone of the first
multi-zone shape;

determining a first state associated with the first systems

management variable;

determining a second state associated with the second sys-

tems management variable;

rendering the first multi-zone shape to be indicative of (1)

the first state of the first systems management variable 1in
the first zone of the first multi-zone shape and (11) the
second state of the second systems management variable
in the second zone of the first multi-zone shape;
rendering a plurality of additional multi-zone shapes such
that the first multi-zone shape 1s displayed at the same
time as the plurality of additional multi-zone shapes;
generating a first software event in response to receiving a
first user action associated with the first zone of the first
multi-zone shape; and

generating a second software event inresponse to receiving,

a second user action associated with the second zone of
the first multi-zone shape, the second software event
being different than the first software event.

2. The method of claim 1, wherein the first association
between the first variable and the first zone 1s a user definable
association.

3. The method of claim 1, including sorting a plurality of
multi-zone shapes based on a value associated with one of
multiple zones contained within the plurality of multi-zone
shapes.

4. The method of claim 1, wherein rendering the first multi-
zone shape includes rendering a multi-faceted multi-zone
shape.
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5. The method of claim 1, wherein the multi-faceted multi-
zone shape includes a cube.

6. The method of claim 1, wherein the multi-faceted multi-
zone shape includes a tabbed layers.

7. The method of claim 1, wherein the first software event
causes a computer to display a plurality of multi-zone shapes

indicative of a plurality of virtual machines.

8. The method of claim 1, wherein the first multi-zone
shape represents a virtual machine.

9. The method of claim 8, wherein the first variable 1s
indicative of an operating system associated with the virtual
machine.

10. The method of claim 8, wherein the first variable 1s
indicative of a run state associated with the virtual machine.

11. The method of claim 10, wherein the second variable 1s

indicative of an operating system associated with the virtual
machine.

12. The method of claim 1, including determining a first

number of zones for the first multi-zone shape.

13. The method of claim 12, wherein the first number of
zones 1s a constant number of zones.

14. The method of claim 12, wherein the first number of
zones 1s a variable number of zones.

15. The method of claim 12, wherein the first number of
zones 1s a user definable number of zones.

16. The method of claim 12, including: determining a
second number of zones for a second multi-zone shape, the
second number of zones being different than the first number
of zones; and displaying the second multi-zone shape.

17. The method of claim 16, wherein displaying the second
multi-zone shape includes displaying the second multi-zone
shape contemporaneously with the first multi-zone shape.

18. The method of claim 1, wherein the first user action
includes at least one of a single mouse click, a double mouse
click, and a right mouse click.

19. The method of claim 1, wherein the first software event
causes execution of a first user defined software routine, and
the second software event causes execution of a second user
defined software routine, the first user defined software rou-
tine being different then the second user defined software
routine.

20. A method of displaying a virtual thumbnail, the method
comprising:

determining a first plurality of associations between a first

plurality of variables and a first plurality of zones for a
first size of the virtual thumbnail;

determining a {irst plurality of states associated with the

first plurality of variables;

rendering the virtual thumbnail 1n the first s1ze to be indica-

tive of the first plurality of states associated with the first
plurality of varniables;

receving an instruction to change the virtual thumbnail

from the first size to a second diflerent size;

determiming a second plurality of associations between a

second plurality of vaniables and a second plurality of
zones for the second size of the virtual thumbnail, the
second plurality of zones having a different number of
zones than the first plurality of zones;

determining a second plurality of states associated with the

second plurality of variables;

rendering the virtual thumbnail 1n the second size to be

indicative of the second plurality of states associated
with the second plurality of variables;

rendering a plurality of additional multi-zone shapes such

that the first multi-zone shape 1s displayed at the same
time as the plurality of additional multi-zone shapes;
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generating a first solftware event i response to receiving a
first user action associated with a first zone in the first

plurality of zones; and

generating a second software event inresponse to receiving,

a second user action associated with a second zone 1n the

first plurality of zones, the second software event being
different than the first software event.

21. The method of claim 20, including moving a plurality

of adjacent virtual thumbnails 1n response to rendering the

virtual thumbnail 1in the second size.
22. The method of claim 20, including;:

generating a third software event 1in response to receiving a
third user action associated with a third zone in the
second plurality of zones; and
generating a fourth software event 1in response to receiving,
a Tourth user action associated with a fourth zone 1n the
second plurality of zones, the fourth software event
being different than the third software event.
23. The method of claim 20, wherein first plurality of
associations between the first plurality of variables and the
first plurality of zones are user definable associations.
24. The method of claim 20, including sorting a plurality of
virtual thumbnails based on a value associated with at least
one of the first plurality of variables.
25. The method of claim 20, wherein rendering the virtual
thumbnail 1n the first size includes rendering a first multi-
faceted multi-zone shape.
26. The method of claim 25, wherein rendering the virtual
thumbnail 1n the second size includes rendering a second
multi-faceted multi-zone shape, the second multi-faceted
multi-zone shape being different than the first multi-faceted
multi-zone shape.
277. The method of claim 20, wherein the first plurality of
variables and the second plurality of variables are systems
management variables.
28. The method of claim 20, wherein the virtual thumbnail
represents a virtual machine.
29. The method of claim 28, wherein the first variable 1s
indicative of an operating system associated with the virtual
machine.
30. The method of claim 28, wherein the first variable 1s
indicative of a run state associated with the virtual machine.
31. An apparatus for interfacing with a computer user, the
apparatus comprising;
a controller;
a display device operatively coupled to the controller; and
a memory device operatively coupled to the controller, the
memory device storing a soltware program to cause the
controller to:
determine a first plurality of associations between a first
plurality of variables and a first plurality of zones for
a first size of the virtual thumbnaail;

determine a first plurality of states associated with the
first plurality of variables;

render the virtual thumbnail 1n the first s1ze to be indica-
tive of the first plurality of states associated with the
first plurality of vanables;
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receive an instruction to change the virtual thumbnail
from the first size to a second different size;

determine a second plurality of associations between a
second plurality of variables and a second plurality of
zones for the second size of the virtual thumbnail, the
second plurality of zones having a different number of
zones than the first plurality of zones;

determine a second plurality of states associated with the

second plurality of variables;
render the virtual thumbnail 1in the second size to be

indicative of the second plurality of states associated
with the second plurality of variables;
rendering a plurality of additional multi-zone shapes
such that the first multi-zone shape 1s displayed at the
same time as the plurality of additional multi-zone
shapes;
generating a first software event 1n response to receiving
a first user action associated with a first zone 1n the
first plurality of zones; and
generating a second software event in response to
receiving a second user action associated with a sec-
ond zone in the first plurality of zones, the second
soltware event being different than the first software
event.
32. A non-transitory computer readable memory storing
soltware 1nstructions to cause a computing device to:
determine a first plurality of associations between a first
plurality of variables and a first plurality of zones for a
first size of the virtual thumbnail;
determine a first plurality of states associated with the first
plurality of varniables;
render the virtual thumbnail 1n the first size to be indicative
of the first plurality of states associated with the first
plurality of variables;
recetve an instruction to change the virtual thumbnail from
the first size to a second different size;
determine a second plurality of associations between a
second plurality of vanables and a second plurality of
zones for the second size of the virtual thumbnail, the
second plurality of zones having a different number of
zones than the first plurality of zones;
determine a second plurality of states associated with the
second plurality of variables;
render the virtual thumbnail 1n the second size to be 1ndica-
tive of the second plurality of states associated with the
second plurality of variables;
rendering a plurality of additional multi-zone shapes such
that the first multi-zone shape 1s displayed at the same
time as the plurality of additional multi-zone shapes;
generating a first software event 1n response to receiving,
a first user action associated with a first zone 1n the
first plurality of zones; and
generating a second software event in response to
receiving a second user action associated with a sec-
ond zone 1n the first plurality of zones, the second

soltware event being different than the first software
event.
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